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I thank Hocking for his interest in my review (1) . In regard to his own study (2) , I put more emphasis on the incidence than the mortality results for several reasons. The interpretation of the mortality results is more complex, requiring control for confounding by prognostic factors (such as stage at diagnosis and precise age) as well as by risk factors for incidence. The difference between the relative risks for incidence and for mortality is not statistically significant, and of course the two results are not independent. The incidence results are also more useful because they can be compared with those of another study. The discussion in the paper by Hocking et al. (2) is almost all on the incidence relationship. The suggestion that radiofrequency radiation (RFR) exposure is related to adverse survival is a new hypothesis generated from these results and, as far as I know, has not been assessed in other studies.
The comparison of the two studies of childhood leukemia in Sydney, Australia (2) (3) (4) , involves a comparison of concepts. In his letter, Hocking claims that the original hypothesis for these studies was that the leukemia rate in the three areas close to the TV towers would be different from the rate in the six areas farther away; as stated in my review (1) , his statistical analysis depends on this comparison. However, in my opinion, the original hypothesis is epidemiologicalwhether there is an increased cancer incidence (and mortality) in children exposed to RFR from TV towers; this is given as the objective in the first paper by Hocking et al. (2) . The use of a statistical design that compares two sets of areas is one way to assess this. This approach is not unreasonable but ignores the information provided by the comparison of each individual area. Such data are relevant to the assessment of the consistency of any association, which is an important aspect in assessing causality. I was surprised that the results by individual municipality, which Hocking et al. had available, were not given in the original paper (4), as I believe they affect the interpretation. The subsequent analysis showed that the excess was seen in only one of the three areas close to the TV towers (3). Because of statistical variability, this does not rule out the general association seen by Hocking et al., but it shows inconsistency and weakens the argument that the association seen is caused by RFR from the TV towers rather than from any other cause.
In the Polish military study (5) , the published report states that information on possible carcinogenic factors and RFR exposure was available for cancer cases from hospital records, in addition to data from other sources available for all personnel. This raises the possibility of systematic bias, as some information on exposure is available only for affected subjects. This potential bias has been noted independently in another detailed epidemiologic review (6) . In regard to the U.S. Navy study (7) , Hocking emphasizes the major weakness of the study, which I have noted. I agree that this study is very limited in exposure information.
In the case-control study of brain cancers, Thomas et al. (8) found a significant excess risk in electronics workers with no exposure to RFR, and no excess risk in those exposed to RFR who were not electronics workers. There was an increased risk in electronics workers who were also exposed to RFR, but this risk was lower than the risks for all electronics workers. Although this may be consistent with some complex promotional effect, the more parsimonious explanation is that the increased risk in electronics workers is due to some exposure other than RFR.
In his letter, Hocking refers to a New Zealand environment court case (9) that concerned a proposed Telecom cell phone transmitter site near a school. I appeared as an expert witness for Telecom, and he appeared as a witness for the school. My published review (1) DNA replication. Although in principle this is possible, it does not explain the fact that animals can be exposed to DNA-damaging agents, but promoted months later, after the DNA has been repaired. In addition, Tennant ignored the fact that spontaneously initiated cells exist in all organisms. Therefore, an agent that kills cells or acts as a mitogen, but is not a mutagen, could promote a previously existing spontaneously initiated cell. This could provide an alternative explanation to Tennant's statement that long-term repetitive treatment with either DNA reactive or nonreactive substances can result in the initiation/promotion and progression of tumors. The fact that "for the vast majority of substances that are carcinogenic, repetitive exposures are required," supports my contention that most of the so-called carcinogens (tested at high doses and for long periods of time) are, in fact, not true mutagens. Most are nongenotoxic, epigenetic substances. These substances are false positives in insensitive genotoxic assays or because the artifacts are ignored in these assays; this leads to the substances being misidentified as mutagens (8) (9) (10) (11) ).
Tennant's (1) third assumption is that initiation or induction of mutations occurs in "appropriate target cells." Although I agree that carcinogenesis is the result of a small population of target cells being susceptible to neoplastic transformation (the pluripotent stem cells) (7, 12) , this has implications related to the necessity of some chemicals to be metabolized into electrophiles in order to damage DNA and induce mutations. When a rat is fed a chemical and a biochemist/molecular biologist grinds up a liver, extracts DNA, and searches for DNA lesions, he/she will find them. However, the heparocytes (those cells with the drug-metabolizing enzymes) make up the greater portion of the DNA being analyzed. Only a few of the cells in the liver are the target or stem cells. Therefore, extrapolating from the exquisite molecular analyses of DNA lesions from nontarget cells to the tumor in the animal fed a chemical does not prove the chemical caused the mutation in an oncogene/tumorsuppressor gene found in the rat tumor.
Tennant did not mention the hypothesis of GJIC inhibition of tumor promotion. This hypothesis is based on the operational observation of the action of promoters in vivo; namely, promoters must be given after the initiation (hours, days, weeks, months, or in the case of humans, presumably years), consistently exceeding no-effect or threshold levels for extended periods. 
